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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 - 23 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Hashimoto (US 6,956,605 B1). 

3. Regarding claim 1 , Hashimoto discloses a CMOS image sensor (Figure 1 ) 
according to an embodiment of the present invention comprises: 

A plurality of unit cells (Figure 21 , Element 81 ) arranged in the row and column 
directions at a predetermined pitch respectively in a two-dimensional plain forming a 
matrix (Col 13, Line 62 - 67) which include: 

A first and a second photoelectric conversion element (Figure 1 , Element a1 1 
and Element a22), 

A first and a second transfer transistor (Figure 1 , Element MTX3 and Element 
MTX2) for transferring charges stored by the photoelectric conversion elements at their 
common floating junctions (Col 13, Line 59 - 67 to Col 14, Line 1 - 65); 
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Reset transistors (Figure 1, Element MRES) for resetting the potential of the 
floating junctions 

Driver transistors (Figure 1 , Element MSF) whose output potential is controlled 
by the potential of the floating junctions, and 

Address transistors (Figure 1 , Element MSEL) for selectively driving the driver 
transistors; 

Reset drain voltage lines (Figure 22, Element 112) provided in the column 
direction of the matrix arrangement for resetting the potential of the common floating 
junctions included in the unit cell belonging to each column of the matrix arrangement 
(Col 13, Line 59 - 67 to Col 14, Line 1 - 65); 

First transfer lines (Figure 22, Element 108a) provided in the row direction of the 
matrix arrangement for controlling the first transfer transistor included in the unit cell 
belonging to each row (See Figure 2, 21 - 22, Col 13, Line 59 - 67 to Col 14, Line 1 - 
65); 

Second transfer lines (Figure 22, Element 108c) in the row direction of the matrix 
arrangement for controlling the second transfer transistors included in the unit cells 
belonging to each row of the matrix arrangement (See Figure 2, 21 - 22 , Col 13, Line 
59-67 to Col 14, Line 1 -65); 

Signal output lines (Figure 22, Element 107) provided in the column direction of 
the matrix arrangement to which the output voltages of the driver transistors included in 
the unit cells belonging to each column of the matrix arrangement are supplied (See 
Figure 2, 21 -22, Col 13, Line 59 -67 to Col 14, Line 1 -65), and 
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Address lines (Figure 22, Element 110) provided in the row direction of the matrix 
arrangement for selectively driving the drives transistors included in the unit cell 
belonging to each row (See Figure 2, 21 - 22 , Col 1 3, Line 59 - 67 to Col 1 4, Line 1 - 
65). 

4. Regarding claim 2, A CMOS image sensor according to Claim 1 , wherein: 

A first pixel line (Col 8, Line 60 - 67 to Col 9 Line 1 - 8) composed of the first 
photoelectric conversion element included in the unit cells belonging to each row of the 
matrix arrangement (See Figure 2,21 - 22 and Col 1 3, Line 59 - 67 to Col 1 4, Line 1 - 
65) and 

A second pixel lines (Col 8, Line 60 - 67 to Col 9 Line 1 - 8) composed of the 
second photoelectric conversion element included in the unit cells are independently 
read respectively by the first and second transfer lines (See Figure 2, 21 - 22 and Col 
1 3, Line 59 - 67 to Col 1 4, Line 1 - 65). 

5. Regarding claim 3, A CMOS image sensor according to Claim 2, wherein: 

The first pixel lines and the second pixel lines (Col 8, Line 60 - 67 to Col 9 Line 
1 - 8) are read by switching the first and second transfer transistors by the first and 
second transfer lines (See Figure 2, 21 - 22 and Col 1 3, Line 59 - 67 to Col 1 4, Line 1 
-65). 

6. Regarding claim 4, A CMOS image sensor according to Claim 3, wherein: 
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The driver transistors (Figure 1, Element MSF) and the address transistors 
(Figure 1 , Element MSEL) which are included in the respective unit cells are connected 
in series, wherein the first and second photoelectric conversion elements are connected 
to gate electrodes of the driver transistors via the first and second transfer transistors, 
and wherein source electrodes of the reset transistors are connected to the gate 
electrodes of the driver transistors (See Figure 2, Col 3 Line 43 - 63 and see Figure 21 
and 22, Col 13, Line 59 - 67 to Col 14, Line 1 - 65). 

7. Regarding claim 5, A CMOS image sensor according to Claim 4, wherein the first 
and second photoelectric conversion elements are photodiodes (Figure 21, Element 
82a - 82d are photodiodes). 

8. Regarding claim 6, A CMOS image sensor according to Claim 5, wherein the first 
and second photodiodes included in the unit cells are arranged in the oblique direction 
to the row or column direction of the matrix arrangement (Col 4, Line 39 - 47). 

9. Regarding claim 7, A CMOS image sensor according to Claim 6, wherein: 
The unit cells are formed as an integrated circuit on a semiconductor substrate 

(Col 12, Line 55 -58) and 

The first and second photodiodes arranged in the oblique direction share the 
floating junction area, the reset drain area, the reset transistors, the driver transistors, 
the address transistors, the junction area between the driver transistors and the address 
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transistors and the diffusion area at the connecting portion between the driver 
transistors and the signal output line, thereby reading signals of the first pixel row and 
the second pixel row independently (See Figure 2 and Figure 21 , Col 4, Line 39 - 47). 

1 0. Regarding claim 8, A CMOS image sensor according to an embodiment of the 
present invention comprises: 

A plurality of unit ceils (Figure 21 , Element 81 ) arranged in the row and column 
directions at a predetermined pitch respectively in a two-dimensional plain forming a 
matrix, which include a first and a second photoelectric conversion element, 

A first and a second transfer transistor (Figure 1 , Element MTX3 and Element 
MTX2) for transferring charges stored by the photoelectric conversion elements at their 
common floating junctions (Col 13, Line 59 - 67 to Col 14, Line 1 - 65), 

Reset transistors (Figure 1 , Element MRES) for resetting the potential of the 
floating junctions, 

Driver transistors (Figure 1 , Element MSF) whose output potential is controlled 
by the potential of the floating junctions, and 

Address transistors (Figure 22, Element 110) for selectively driving the driver 
transistors; 

Reset drain voltage lines (Figure 22, Element 112) provided in the column 
direction of the matrix arrangement for resetting the potential of the common floating 
junctions included in the unit cell belonging to each column of the matrix arrangement 
(Col 13, Line 62 -67); 
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First transfer lines (Figure 22, Element 108a) provided in the row direction of the 
matrix arrangement for controlling the first transfer transistor included in the unit cell 
belonging to each row (Col 13, Line 59 - 67 to Col 14, Line 1 - 65); 

Second transfer lines (Figure 22, Element 108c) in the row direction of the matrix 
arrangement for controlling the second transfer transistors included in the unit cells 
belonging to each row of the matrix arrangement (Col 13, Line 59 - 67 to Col 14, Line 1 
-65); 

First signal output lines (Figure 22, Element 107) provided in the column 
direction of the matrix arrangement to which the output voltages of the driver transistors 
included in the unit cells arranged in the odd numbered rows are supplied (Col 8, Line 
60 -67 to Col 9 Line 1 -8); 

Second signal output lines (Figure 22, Element 107) provided in the column 
direction of the matrix arrangement to which the output voltages of the driver transistors 
included in the unit cells arranged An the even numbered rows are supplied (Col 8, Line 
60 - 67 to Col 9 Line 1 - 8); and 

Address lines (Figure 22, Element 110) provided in the row direction of the matrix 
arrangement for selectively driving the driver transistors included in the unit cell 
belonging to each row (Col 13, Line 59 - 67 to Col 14, Line 1 - 65); 

wherein image signals of the pixel arrays composed of the photoelectric 
conversion elements included in the unit cells arranged in the neighboring two columns 
are read simultaneously using the first and second signal output lines (Col 13, Line 59 - 
67 to Col 14, Line 1 -65). 
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1 1 . Regarding claim 9, A CMOS image sensor according to Claim 8, wherein the 
adjacent pixel lines, which are read simultaneously, are a pixel row formed by the 
second photoelectric conversion elements included in the unit cell belonging to the first 
row and a pixel row formed by the first photoelectric conversion element included in the 
unit cell belonging to the second row, thereby simultaneously read the image signals of 
the pixel of adjacent tow rows into the first and second signal output lines by 
respectively supplying the same transfer pulse to the second transfer line provided for 
the unit cell belonging to the first row and the first transfer line provided for the unit cell 
belonging to the second row (See Figure 2, 21 - 22 and Col 13, Line 59 - 67 to Col 14, 
Line 1 -65). 

12. Regarding claim 10, A CMOS image sensor according to Claim 9, 

A gate of the second transfer transistor included in the unit cell belong to the first 
row and a gate of the first transfer transistor included in the unit cell belong to the 
second row are connected to each other (See Figure 2, 21 - 22 Col 13, Line 59 - 67 to 
Col 14, Line 1 -65). 

1 3. Regarding claim 1 1 , A CMOS image sensor according to Claim 1 0, wherein the 
first pixel row composed of the first photoelectric conversion element included in the unit 
cells belonging to the respective rows of the matrix arrangement and the second pixel 
row composed of the second photoelectric conversion element included in the unit cells 
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are independently read respectively by the first and second transfer lines (See Figure 2, 
21 - 22 and Col 1 3, Line 59 - 67 to Col 14, Line 1 - 65). 

14. Regarding claim 1 2, A CMOS image sensor accordin9 to Claim 1 1 , wherein the 
first pixel row and the second pixel row are read by switching the first and second 
transfer transistors by the first and second transfer lines (See Figure 2, 21 - 22 and Col 
1 3, Line 59 - 67 to Col 1 4, Line 1 - 65). 

15. Regarding claim 13, A CMOS image sensor according to Claim 12, wherein the 
driver transistors and the address transistors, which are included in the unit cells are 
connected in series, wherein the first and second photoelectric conversion elements are 
connected no gate electrodes of the driver Transistors via the first and second transfer 
transistors, and wherein source electrodes of the reset transistors are connected to the 
gate electrodes of the driver transistors (See Figure 2, 21 - 22 and Col 1 3, Line 59 - 67 
to Col 14, Line 1 -65). 

16. Regarding claim 14, A CMOS image sensor according to Claim 13, wherein the 
first and second photoelectric conversion elements are photodiode (Figure 21, Element 
82a - 82d are photodiodes). 

17. Regarding claim 15, A CMOS image sensor according to Claim 14, wherein the 
first and second photodiodes included in the respective unit cells are arranged in the 
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oblique direction to the row or column direction of the matrix arrangement (Col 4, Line 
39 - 47). 

18. Regarding claim 16, ACMOS image sensor according to Claim 15, wherein the 
unit cells are formed as an integrated circuit on a semiconductor substrate and wherein 
the first and second photodiodes arranged in the oblique direction share the floating 
junction area, the reset drain area, the reset transistors, the driver transistors, the 
address transistors, the junction area between the driver transistors and the address 
transistors, and the diffusion area at the connecting portion between the driver 
transistors and the signal output line, thereby reading signals of the first pixel row and 
the second pixel row independently (See Figure 2, 21 - 22 and Col 13, Line 59 - 67 to 
Col 14, Line 1 -65). 

19. Regarding claim 17, A CMOS image sensor according to Claim I, wherein among 
unit cells arranged in adjacent two rows of the matrix arrangement, a gate of the 
address transistor included in the unit cell arranged in the first row and a gate of the 
reset transistor included in the unit cell arranged in the second row are connected, and 
while an image signal from the second photoelectric conversion element included in the 
unit arranged in the first row is being read, the floating junction included in the unit cell 
arranged in the second row to be read next is reset, thus an image signal from the first 
photoelectric conversion element included in the unit cell arranged in the second row 
can be read (See Figure 2, 21 - 22 and Col 13, Line 59 - 67 to Col 14, Line 1 - 65). 
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20. Regarding claim 18, A CMOS image sensor according to Claim 17, wherein a first 
pixel row composed of the first photoelectric conversion element included in the unit cell 
belonging to each row of the matrix arrangement and a second pixel row composed of 
the second photoelectric conversion element included in the unit cell are independently 
read by the first and second transfer lines (See Figure 2, 21 - 22 and Col 13, Line 59 - 
67 to Col 14, Line 1 -65). 

21 . Regarding claim 1 9, A CMOS image sensor according to Claim 1 8, wherein the 
first pixel row and the second pixel row are read by switching the first and second 
transfer transistors by the first and second transfer lines (See Figure 2, 21 - 22 and Col 
8, Line 60 - 67 to Col 9 Line 1 - 8, Col 1 3, Line 59 - 67 to Col 14, Line 1 - 65). 

22. Regarding claim 20, A CMOS image sensor according to Claim 19, wherein the 
driver transistors and the address transistors which are included in the unit cells are 
connected in series, and the first and second photoelectric conversion elements are 
connected to gate electrodes of the driver transistors via the first and second transfer 
transistors, and source electrodes of the reset transistors are connected to the gate 
electrodes of the driver transistors (See Figure 2, 21 - 22 and Col 13, Line 59 - 67 to 
Col 14, Line 1 -65). 



Application/Control Number: 10/675,960 Page 12 

Art Unit: 2622 

23. Regarding claim 21, A CMOS image sensor according to Claim 19, wherein the 
first and second photoelectric conversion elements are photodiodes (Figure 21, Element 
82a - 82d are photodiodes). 

24. Regarding claim 22, A CMOS image sensor according to Claim 20, wherein the 
first and second photodiodes included in the unit cells are arranged in the oblique 
direction to the row or column direction on the matrix arrangement (Col 4, Line 39 - 47). 

25. Regarding claim 23, A CMOS image sensor according to Clalm21 , wherein unit 
cells are formed as an integrated circuit on a semiconductor substrate and the first and 
second photodiodes arranged in the oblique direction share the floating junction area, 
the reset drain area, the reset transistors, the driver transistors, the address transistors, 
the junction area between the driver transistors and the address transistors, and the 
diffusion area at the connecting portion between the driver transistors and the signal 
output line, thereby read signals of the first pixel row and the second pixel row 
independently (See Figure 2, 21 - 22 and Col 13, Line 59 - 67 to Col 14, Line 1 - 65). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SELAM T. GEBRIEL whose telephone number is 
(571)270-1652. The examiner can normally be reached on Monday-Thursday 7.30am- 
5. 00pm. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Hai Tran can be reached on 571-272-7305. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Selam Gebriel 

Thursday, January 17, 2008 



/Ngoc-Yen T. VU/ 

Supervisory Patent Examiner, Art Unit 2622 



